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Why are we struggling with 
determining the success of stream 
restoration projects? 
Why are we struggling with 
determining the success of stream 
restoration projects? 
Current knowledge and application 
of that knowledge. 
We will control the river! 
We will control the river! 
No you won’t! 
20th Century Shift 
Traditional Channel Design Natural Channel Design 
Transport water quickly; Bed and 
banks don’t move 
Create a dimension, pattern, and 
profile that transports water and 
sediment. 
Source: Michael Baker 
Corporation 
21st Century Goal 
Restoration of 
Dimension, Pattern, 
and Profile 
Restoration of 
Functions 
Stream Functions Pyramid 
Functional Statement 
Functional Category 
A hierarchical framework illustrating the relative relationship of stream functions and 
parameters that can be used to describe those functions 
Physical 
Chemical 
Biological 
Function - The physical, chemical, and biological 
processes that occur in ecosystems. 
Cause 
Effect 
Hierarchical flow of functions influence cause and 
effect relationships.  
Independent  
Variables 
Reach Scale 
Improvements 
Site Selection 
Site level potential functional lift. 
Pyramid and Parameters 
Structural measures 
evaluate ecological state 
at a point in time 
Functional Attributes 
describe processes and 
rates (per unit time) 
Parameters and Measurement Methods 
Parameters and Measurement Methods 
Parameter Measurement Method 
Floodplain Connectivity 1. Bank Height Ratio 
2. Entrenchment Ratio 
3. Stage/Q Relationships 
Quantify / Describe the Function-Based 
Parameter 
Performance Standards 
• Based on Functional Capacity 
• Divided into three categories: 
– Functioning (does support) 
– Functioning-At-Risk (can support) 
– Not Functioning (does not support) 
• Similar categories as PFC, different definitions 
 
Performance Standards  
Floodplain Connectivity Example 
Measurement Method Functioning Functioning-At-
Risk 
Not Functioning 
Bank Height Ratio 
(BHR) 
1.0 to 1.2 1.3 to 1.5  > 1.5 
Entrenchment Ratio 
(ER) for C and E 
Stream Types 
> 2.2 2.0 to 2.2 < 2.0 
Entrenchment Ratio 
(ER) for B and Bc 
Stream Types 
> 1.4 1.2 to 1.4 < 1.2 
Dimensionless rating 
curve 
Project site 
Q/Qbkf plots 
on the curve  
Project site Q/Qbkf 
plots above the 
curve 
Project site Q/Qbkf 
of 2.0 plots above 
1.6 for d/dbkf 
This is a Framework 
• Users can add Function-Based Parameters, Measurement 
Methods, and Performance Standards to fit their region 
and project goals. 
• Function-Based Parameter 
– Helps to describe/understand the functional statement 
• Measurement Method 
– A measure of the Function-Based Parameter 
• Performance Standards 
– Functional Capacity 
– Tied to Measurement Method 
• Entering the Pyramid 
How can we use the pyramid? 
-Application- 
Goals and 
Objectives 
Function-Based 
Assessments 
Debit and Credit 
Determination 
- Set  Program/Project Goals  
- Relate to Functional Pyramid 
- Develop data collection methodology 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
- Establish the Current Functional Condition 
- Channel Evolution 
- Stressors 
- Constraints 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
- What is the highest level of restoration that can 
be achieved, given the watershed conditions 
function-based assessment and constraints? 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
- Goals relate to solving a functional problem 
- Objectives describe how the problem will be 
solved 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
- Goals relate to solving a functional problem 
- Objectives describe how the problem will be 
solved 
- The Solution – Based on all of the 
previous information. 
- Not just to improve dimension, 
pattern, and profile. 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
- Were the goals and objectives 
achieved? 
- How much functional lift was 
achieved? 
Monitoring Design 
Design 
Goals and 
Objectives 
Restoration 
Potential 
Function-
Based 
Assessment 
Program/ 
Project 
Goals 
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